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(54) BATTERY SAFETY MECHANISM AND ITS 
MANUFACTURING METHOD 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a battery safety 
mechanism having a stable explosion proof function, 
capable of easily and inexpensively mounting a safety 
valve body of metallic foil, reliably discharging gas 
outside through the safety valve body when the inside 
pressure of the battery reaches a prescribed low 
operating pressure, and surely passing a reBabifity 
test such as a drop test and the Oke, and a 
manufacturing method for it 

SOLUTION: The battery safety mechanism is provided 
with a vent hole 20 formed in either one of a battery 
case 30 or a battery lid 17 to compose a sealed 
container by a metal having ductility, a counterbore 
part 22 which is in communication with the vent hole on 
its outward side, the safety valve body 27 disposed on 
the bottom surface of the counterbore part 22 so as to 
block the opening end of the vent hole 20, and a fixing 
part 29 formed by plastic deformation of a material 
around the peripheral rim part of the counterbore part 
22 to holdinghy foe the peripheral rim part of the 
safety valve body 27 by this fixing part and the bottom 



surface of the counterbore part 22 so as to have a 
sealed condition. 
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il*l?L 2 0 jWEOflJBtttfiWr sor. ( c ) KiiW 

[ 0 0 3 6 ] C ©£±«1»©WSlS"Ctt, iISWL2 0 50 
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{cast- &g <- o gp 2 2 ±K.m& Ltcgmmfr & & 

±#»2 7©JBHW*. Btttm«>6ft2«iHll 7© 

*©££««}© <fc 9 «e fiHg»I-?>X£©»Jj|]I& 4t»tt 
ftfigE«&& 9 ^JIS 1 2 £@£-f*#J&£ 
BJI&9. $&#ft2 7*wuii7icsa; 
KKOttttit ££#<*2 7K: 

B. HSStiSi#{c^j*--y«:$W5fti*©fie3fc{cte 

ws«*©iaw**-«js«ttt». ^©fctf). c©^ 

^#f*2 7©J?3<fcjim?l2 0©Kffl«© 
■*«c <£ -3 X 2 7 4 &fjg* S -If S /c«>©m?ifertE-C 
iSffttE^iEttKSS-C**. C©*§£. ££#(*2 
7©JfStB. 0.005 mmS t £o.03mm©$SH(CK5£ 
■TS©*J#*U». ZtiKJ:*). ftSbEfciokg f/c 
m' (gsN/cm 1 ) «T©/h3(.»ttCga. fioiEU 

[0 03 7] Lfrb, C©$4iiTIJ, S£#<*2 7 

b. «£*©££«»«: fet* sss -d fc«a§«:8we>ftT» 

?ST14fc £©flHM£#HKl >WK 9 -££JIi}§ 1 2 £ Bg& 

o. «i»warFttt*"r*itfc«:. mmuuitctto 

«rWT*«>©i%S. 

[ 0 0 3 8 ] 0 2 ( a ) B. ±IBIg%ig-CSiji§nfc 

B. #*s«i?s®6©-at?* ■& ftjfc© 9 A -Y * > 
-'X^omifctt-o^xffimctiiw-rz. vrv&j* 

tc. ^©m?fe^-x3o©ggpg|J3 2ccm?ife^ (tin 
fi) l 7* is-y®mirz> Cite J: 0. MP»3 2CC|| 
H&B»M&S3*i*. -e-©^*-5r-X3 0ftKB. US 

S3 1 txtcHwg%zmiSi,tm*.WRmifi. imm 

1 7(C^$n/ctt«?L3 3*>63f5ES)£WttASh. 
[0039] S/c. m?6^-X30B. C©HJfi©Jg» 
-^3 0©rtS|5{CB. cn©F«9Jgffi«:*tUif&^3 7-C 

maw$6st^«cttw x±M&n®m 3 1 *hr« s *i . 

3 6 «:, mffigf 3 1 ©±4SSIB»iftfi 3 8 t?mmW^^ 
StlS. «?tHll 7.«C» % -?-©**g|5©B(ff?L3 9(C. 
ffi^X^r » > 4 0 t^urWMft»l/tett»CJ1«j» 

1 ©T388BCCB. TSP^^X-!r -^42 «r/r4L/-cm 



u 

smmmtRBx.mgztixid*) . to^nw&f- 4 3 

CC«. m@SP3 l*>6»UlStifc**y-F4 4*J«« 
«:J:»)^3tirt»S. SfflSl 7tc«. m&S¥3 1 *>> 
5*lH3n*jE«y- K4 7A%SicJ:01tM3tiri» 

[0040] wddi 1 7 tc*st}&9taniffii?4 1 tc» 

b&?8?L3 3 4 UK#M©C9rlCl*. B 1 ©IIICCJ: 0 

«f¥S*ifc«^«M»*Ri^ e.txr*so . ( b ) «-e©g 
£««©8fl#©Jfc*0-e*s. t©££ta»tc*$tts£ 
£#<*2 7?rSg»r-r5fca)CDm?lfeF , gE-C*S^«iEt3:. 10 
£4 LT , 2 7©j?3 4 ilSWL 2 0 ©BrEfB 4 

[o o 4 i ] -tor. ftflB*©s^ja^mticsssfc» 

*'^*5SEflt«SI©m?fe^-X3 OrtKJESlLTtBjtfertE 
#±#U C©®feF*3E3&Jjia?L2 0?:iiC-C3c±*ft 
2 7 Kffffl-J-S. *©fc».-S£*H*2 7tt. (b) (C 
ll»t^r«»I^JCfi»»6*ffliiai«3ll*>6. 2* 

c©ttB&acofc8±*M*2 7«:tt. 6£*©S£t8tt© 20 
J: *> K3g o fctKSKtt *) tttt 6 *ra > S & © fctb® L 
r. «ftrtEDMW»K:fM!*5. *Lr. S±#<*2 7 
». wikrtffiWBfjeofafcE* r jj* u fc 4 » tcgmft 

*SWCH«U CtHCJ:*). 3 0©rtSP© 

#*>WM«12 0fr6££#&2 7©ggfm*jICT{f 
StcttttStiS. 

CO 04 2] 02 (c) «. Bl©I®(Cj:DSfE3ti 
)t3fefe*««i*fcWtei 17*. PJB ( b ) K*f b_L 

TSis § a fciear safe* - * 3 0 ©Boasted 0 ft w 

£©££«»«. ££#<*2 7 30 
©SWBifp3W«t*>tt(r>#i. RH (b) ©££«#4H 

*tc . «*rtE*ws©fP«E* rjb» 0 fc 4 * tc&gg* 

U I§JB <b)-©^^t*Wbfc4ia«©S«|l*fl 
&C4#-Ct£. 

[0043] B 3 «#I6E©SI2 ©gSJfc©JBffi{ct&3« 

1 ©llJSfe©ff^©£:£®184l^©#j£KtaxT. «% 
SI 7CC*jWS0K-f)SP2 2«©ffi«:S®4 94g^U 

©»«4 9K«. *©TTB**««:. fttt#ftlll&ftMX 40 
4fco/c®IKffl?^5 0#JIM3ttTl>£4 4fcK:, K 
Kffl^3 5 0©i5M@BiT{c t WR©it/xtt«9l5 1 1m 
?13*VCI,>S. 

[0 0 4 4] Ltc&iX. C©S£«rctt. 

27*5, ±^-rss?SrtE45w-csi^-c^-rm?6©rt 

hffliiHgttKSISl/fci'SK. a*©**SB«C®Kffl 

s@e 5 0 ©stisfia* i ft o m 3 

WKSSffirSn. -e©K»r3*a/cBaP88^e>®lfertSP© 
tfxWSPtcScffiSft*. ■?©/£». c©^ts«r 50 
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tt. fHbE«fi*{c*n,>tMsnri>*iokg f/c 
m' (98N/cm J ) tlT©^3«r>ffi(Cg8S£-ra«:BI 
U £±#<*2 7 4b-t. ttt*Wrffl3Sjfa5 0(C<fc-o 
-C«aWWCCWIR3h5C4*>6. 0.03mm£l-h©tt«8j 
^tJ5cJS*©^«?5'S:ffll>SC4*J-C*5. *<Dtclt>. 
C.©££MtCt*. ^3t»m»fftE*KB3ei/&*J6 

*f Sfiftfcl»««ffe£{i;tfc © 4 ft S . 
[0045]B4 (a)-(c) t£*ft)fl©)|l3 ©j?J£ 
©^flMcffi&$^M»©±S«clttxa«l|{c^-rKS 
Bf£>»). l5)Btc*j^-C. Bl 4PI— £KttH3aE>fe 
©{CttK-©RF#*fvffC. *©i»914#BS-rS. C© 
Hii©JFJ!i-C«. ( a ) K.fjkt <fc 5 (C. 8ife£ 1 7 ttjl 
^?L2 0£ffJl£Lfc©5(C. mSPJCfSorSt^©^ 

§155 3#s:w-6ttfcs&4©^>*5 2*ffli,^7 - ux»n 
i*tf^cicc«t»). EBmaJK:iaai5 4*wraM 

[0046]-5f«:, (b) &C7jrr<J:5(c, SlrfeMl 7 

±jc«i& 3 ntc&vi&mm 24 w. £ <• 9 sb 2 2 ©«« 

{Cffll»fc*4©^>?'5 2<!:^<«ja52 2©±«JS»© 

?§2 4©fT<5fc£&C«fc9ff5l$3ftfcS±#tt2 7«. ffi 

<'<5Si52 2©iEBa±(CSSg3n^. C©4#. 

2 7tt, fCIiS#$40^>f5 2©^SU53CC 

«fcoT:ofl8t5 4rt«:»i / ji©6rtS. 

[0047] S^tC. ( c ) ICTjktJ: ^(C. iitt^WT 
ST^5i^A*i6«*««Mll 7«:4}WSffi<-f5g|52 
2©jai»a5»«. ^3©^">?2 S-C^UXftlXSia* 

6*1. ffi<'0SP2 2©S®te«fcO'B!I?S5 4i-CS^#f* 
2 7©fl||^«aPKflKCW9-rSBSS2 9(C»0I3 
n5. C©it. »3©;0*2 8 <fcl^<- *JSP2 2tfk 

±k&2 7 txmttxmm^no^mx, ^3©^ 

>^2 8©T»«cm>ffillSn-C. S±^t*2 7*T* 
tCl^lWffEfS. ^©fc*. S^#»2 7tt. i^^K 

^?L2o«. «^p#27(cj:-9-c±jmp»ta{ms 

n. cnccj:*), *!6W©m3©«ft©^S|{c#SS?lfe 
ffl^«»*s^3*iS. 

[0048] C©^r6fflS^tS«-C(3:, $^^F»2 7 © 
SMfeSS*Jffi<f 0 g|52 2 ©Ji*gig|S#©§9tt^{cj: -5-CH 
S3tx*itCC. $^^H*2 7©)i^g|5*i|!3?i5 4rt{C 

■r*iA5i64-r.s©*sij|{c«i§iJ3nr. s^#(*2 7^ 

1^SB2 9 tWMS 4 i-CR*ji*nfci*©!gB(Jtt*J 
C^rfc. B4 (c) ©«fiS{C. *2©38k©Jgflt-CRt* 
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[oo49]@5 <a)~(c) it^mmm4<Dmm 

mfc<mm-eit . ( a ) ksvt «t 5 ft . hki 
«UfL2 0**&Si/fc©fc«:. Jl^ifi^@^ftcfS-,rstt 

MItff 9 C ifcJ: *) . jgfflMMff(c!ttt©3&*5 9 

i>m. <* 0 sr 2 2 *hmw s . 

[0 0 5 0] -5?{C, (b) ICnkt^^ic, Witmi 7 10 
±«:«^§n/c^ : tt^l§2 4}i. B<0.»2 2©»fiS 

S2 4W%JfcfrftT^S*ifcS£#*2 7tt. 
98B2 2©Jgffl±CC*Stg<*ft.i>. t©£#. ££*#2 
7a, *©Mti£fi^*5©'<:/?5 8©SttaM5 
7 K J: 9 «ctS#6ttStfc««c{4Bifc«>;* ti 

4. 

[005 1] ftfttc. ( c ) (Cth-T J: 
ST^5-^A*>e>«cS*?I^El 7{C*JW4^<-0g|52 20 
2©J§iitS|5^«. f3®A->f 2 8 "C^UX 1)1113*1 4 

tigjfc 3 nt . 2 7 ©±EJ3*Sg|5JtK:*ip Off » 

hti, ffi<'0SP2 2©JSEi'C$^«:2 7©«»SP4 
i!ttStt«KCl«*-r4Hfi»2 9i<cS. C©£*. J&3 
©A>?2 8 ijg<* OSI52 2 £S£#f*2 7 irfflSEti 

E383*VC, S±#i*2 7 4T*CC|SiW»E , }-S. ^© 
ft*, ££##2 7«, <iM8WK:*dM»JT*^filtfK 
hUTKffllHtt4«rS. *fc. afil?L2 0tt. 3c£#ft 30 
2 7«CJ:-9r±«MIP»*«BB3h. CftKJ:*). *#6 
BJ©^4 ©m©«ftKffSttttffl£^#ft9ftifc3 n 
4. 

[ 0 0 5 2 ] C ©*ttffi$£Wff ? B. 2 7 © 

jbhmiws t 0 SP2 2 ©nttat^ooise^K: j: -?-t@ 

£3tt* 4 tec, ££#ft2 7 ©Mtifimm»MI5 

#2 7©Ub^(4gr^©^J!)SSa4c«IilJ3tx-C. % 
£^2 7#1^2 9£aE<«)»2 2©l6E£r!** . 
ii**ifc£&©OTtt^«M3^*»*c:±*«'C 40 
#4. c©3c£«*Hc*j<,»rfc. 05 (c) ©8J*£tc, 
*2 ©*»©JI5»CRWfc«IISffl568 5 0 *$ .fctf #X« 

<-». 

[ 0 0 5 3 ] 0 6 tt. #&W©lfl 5 ©fttk©J£S(Cff& 
«^««©WJ©«aiS«:*-S-KBSia-C* 0 . mate 
tei>T, 01 tp)-gO< ttlSI*© 4>©cctt. Ial-©ft 

tt. HI (O ©!«©»«:. ^<-0SP2 2©lSffi©II 

WflstciiMg6o&*$r&. c©«fJ»eo£t/c«, 7 50 
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^U=TA&<lf4ffll»4©*t»S0l>. -e©©^(c, 0 1 
(d) (tTjVf cfc^K. *2©A>^2 ir^t^SSS2 
4 £*T*i&l >T JBfiX I tcJ&±#& 2 7 <• 0 SP 2 2 © 
JgffiJCjfLtftt. 3 6CC. ( e ) «t^-r <fc 5 tC. IS3© 
/0?2 8«Cj:S7'b XflOXtC <fc ' oTHSSP 2 9 
l/T££#&2 7£H;£*S. COgMNHBttCI*. m 
m 0 ©??£££ -,T2c£#ft: 2 7©«UH|S&*}HI 1 
7 £©?5Htt*5S»iKtctofcf)SI*K:Si^-r4C £*5-c 
c ©££«!»«:*<,»*<>. M2©&ife©£flt-cK 

4 9*«*£fo**C4##*U». 
[ 0 0 5 4 ] 0 7 «, *#SHJ©|fl 6 ©^©^SgCC&S 

S^««©sgi5©s?3ii84^-r»fffi0-c*'p. pj0tc 
tei>T. 0 1 ii5i-SL< «i5i§©fc©(c«, m— <on 
mttcx. 4. c©3m©**c 

tt. 01 (c) ©IH©&iC. till 7©±ffl(C, # 
H?§ 6 1 ©MlSlClUfli 6 2 , 6 2*-7 5*-M,T&4 

5^-hfiiSii/-h6 34> ffi<*Og|52 2©I|i^SI5©x 
9 5? * ilT^2©;Of2 1 "CJT^JS < C t ic «fc 
0. ££#<*6 4£JI5;i£U C©g±^H*6 441^2© 
^•>f-2 1 v®.<-*)&2 2 ©Sffl«:ffi«^»t08l«:|8R 
•T4. -?-©©^(c. 01(e) iCTjVT.fc^c. ^3©^ 
> ^ 2 8 (c «t 4 7* u x torccj: o rSSSP 2 9 4ffj^ o 
•CS±#*6 4 4@S-r4. ±IB«iBg6 2 4L/-C(S. # 
'J7afl/>. 4<';x?U>. 7-;»SWJ7 
i-*X?U>&££ffll>S©i6*#*LI,>. 
[0055] C©**S©ff?!!g-C«. 5 *- h^fli 

h 6 3 4JT%ftl,>r^fi53 *lfcS£*Ff*'8 4 *s. # 

)SiS&»)»144W0-ci,»s©-c. mrfeiLr©i*±tt 
o*»)WBtt*J«i«:t>fc»)««Sti*±{c.' #«c. W 

©ift*. c©S^«filtt. S2©3lig©0.®-ciS:Wfc 
KKffl^fi5 OteJrO'^X^tJLS 1 €Wr&SC4 9 

«KjB5 0-C^*«4J:5Jc«BR-r*ctK:J:»). S± 
?P<*64410kgf/-cm ! J«T©/J^3 ttfWiE-CW 

[ 0 0 5 6 ] meommomm®? s hwn 

->-h6 3KR^.-c. #';^ot», #<;x?u>. 
7 ?3Rttai*fc»i#y 7i^;l-X^U>i5cf©fflfl§y- 

©tl^KTtt. M2©fak©^it?RttAJHR4 9 iffi* 

[0 05 7] 4*. ±K©«*»WCtt. S^H*27 
^F<*2 7*J. C*l*5»^Fl^3tirt>5aSSI52 9*J 

£vm<- osp2 2©js®i©ra^6fe«-r4t^«c^ 



I 



(9) 
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15 



16 



t*r s &m.tcmMVSimm it *>© i-r * c i #r « 

So 

[0058] 

CC«t*itf. ££#<*©$iliS(S£. J^'98P©JSI*8B©l5f 10 
f4©Mfe^K<fc-2>l5eg|S£Jl<- *)U<DmMt<DfSllcm 

^ - ^^ffjfc £©£&» 4-flJ£W 5 C t tt < zmic 

I^3#3fc&©®&ftEr&sftf!jE£. $£#{*©)* 
3£fc«&K£iim?L©lft®»<!:K:J;r) 1 Okgf/c 
m 1 (98N/cm J ) WTCCESlSCS^-rSCiTjipIfig 

[ o o 5 9 : ttc *?m<Dn®m%£fr&<D$imi}m 
tcifttf. S^^flXDlHHK, sittw*>e>ft-s©ifj 20 

- x * itttwmotmiw&ae s * s c t k j: •» 
thst?**©-??. ee*©g±^«©i: 5 (cmmnax^ 

JSESWHnXtt:** i>tt»HE«fl.<t i"C»fi-?>^)SfS 
!£§ tii t * fc ^ y - * ft £' ©gfcfcKfc -5 « 

*®m§ew&-®Rtttj:i,K ■?•©&«>. c©S£&8i-c 

B. ^#*©il3iiia?L©»r®S©*«:a:oT^ 

EfciESIfCtasrc**. ^2©^->^£^<'9S)5 30 
iS^<*i-CH$nS25M3gpart©2gm«, *2«V"S- 
>^©TPfCcf$^ESISnt, ££#f*£T©6l*s£K: 
ftttl¥ETS)fc«!>. S^3§li«c*J^-r. <t> 



[01] ( a ) - ( e ) it^maom l ©*SS©ff5!!gCC 

[02] ( a ) ttl^±©£±«#£<f Afc®fe*7n-f 81 
itFr®0, ( b ) it ( a ) KfcW .&3c£ISti©!£*0, 40 
( c ) «ffe©££$ft£*-f Satins,, * 



[03] *ftn©£2©£i&D«ffi(c<K£«^3&«| 

[04] ( a ) - ( c ) t**?B93©$ 3 ©HJt©^«C 
»5S±«*©iB!5c«3iIg*)iK:^-r»fffiia. 

[05] ( a ) ~ ( c ) tt#369!©Sr 4 ©3S«S©J$BK: 
^S^ISffi©±g&Si|&Ifi£IIK;jVf»T®0. 

[06] #&W©fB5©Hi6©J&SK&5££81*©g 

[07] «^©»6<^lfeO«tttCffi^$^ttl«©S 
gp©S3iXg^in-rWM0„ 

[08] ( a ) immmmcDm 1 ©^tast^-r 8JEB/r 

SB. ( b ) «g 1 ©^^©9g&H*in , r»Bia. 
[09] ft*m®m2<D^tm&fr;-}rmi8iW®. 
[010] S^m?tfe©® 3 <D££im*Tn L. (a) « 

t #n?§*#isEJ£i£K <t o jg^-r * toss©©!® 
ksbbl ( b ) tis&mt tcfctt sM»m&i%?«!K 



17 mrfeS 

1 8 #W 

19 Ifll ©;-<>? 

20 mmi 

2 1 m2©^->^ 

22 m<-*)U 

2 4 ®tfc&g?§ (S^F«*m) 

2 7, 6 4 

2 8 ^3 ©;-?>?• 

2 9 @£g|5 

3 0 

49 ifi 

50 mmmmm 

5 1 

53 m&m 

5 4 EflSI 

5 7 ^|g|5 

5 9 m&u 

6 0 HtJJg 

6 1 &Rfl5 

6 2 mm 

6 3 S«7U- 



[09] 



7 8 



few 



(10) 



^P32 0 02-75 3 1 4 



(a) 



V/A 










3 




wi8 



22 N 



21 



17 



20 




2 1*»820">?- 
17 2 2~3K»JgP 

/V 2 7»-Sf£#flc 
23 2 9-©^S 



[H6] 





20 27 53 ...££*p 
b 4 -mrft 



20 6* 
6 2 -fiHSS 



(11) 



1SH2002-753 1 4 



CS8] 



1 0 ] 



(a) 



1 



I" 3 I- 



la- I | 



L K 




\3 (a) 
12 11 16 12 11 12b 12a 10 



7P> Y^-V(JM>* 



C72)*W* if* *A 



F £ - A (##) 5H011 M13 CC06 DD07 D012 

5H012 AA01 BB01 BB02 DD01 DD03 
DD06 EE01 EE04 FF01 FF02 
GG01 JJ01 JJ06 
5H029 AJ12 AM01 BJ27 O05 DJ02 
DJ03 EJ01 EJ12 



